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A TEST TO INVESTIGATE VARIOUS

FACTORS OF SIGHTING ERROR

Report No. DPS-394

Dates of Test: November 1957 to October 1961

ABSTRACT

Three individusls conducted 10-trial exercises under various sighting
conditions, using a sighting-error recorder designed and fabricated at
Aberdeen Proving Ground, The effect of the following factors on sighting
error was demonstrated: individusl, intensity of illumination, atmospheric
conditions, target, type of rear sight, diameter of rear-sigh* aperture,
distance between rear sight and eye, type of front sight, dlameter of front-
sight aperture, distance between front sight end eye, magnification of
telescopic sight, firing position, and relationship between sights and stock.
It is recommended that these data be considered in marksmanship training
and in weapon design, and that further tests be conducted in areas where
quantitative data are desired,
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1. INTRODUCTION

A test of a sighting-error recorder was conducted at Aberdeen Proving
Ground between 11 May and 23 December 1955, ani the results are contained
in the Lhth Report on Project No. TS2-2015, This facility permits the
sighting error for a particular condition to be recorded conveniently, The
purpose of the tests reported herein was to investigate various factors of
sighting error with this facility.

2, DESCRIPTION OF MATERIEL

2,1 Sighting-Error Recorder

Photographs in Appendix D illustrate the sighting-error recorder,
The sights to be used in the test are mounted on machined bases which can
be adjusted to any point on a rail machined on the top of a 1-1/4 by 48-
inch bar, The bar is secured to a Frankford Arsenal machine rest by means
of two brackets and a base, A modified M1903 rifle stock is attached to
the rear section of the bar and it provides a support for the face similar
to that on & conventional rifle. The stock can be adjusted to give the
desired height at comb with relation to the line of sight. A metal rod
is assembled to the rear of the bar for contact with the cheek to assure
a constant relationship with the rear sight,

The individual conducting the sighting-error exercise is seated on
a specially constructed bench on which the target controls are arranged for
convenient operation, The individual has complete control of the target
movement and, therefore, requires no assistance dquring the exercise,

A target of any type desired is mounted on a 2-foot-square target
board which is secured to a mechanism for obtaining vertical and horizontal
movement., A movement of 11-1/2 inches is permitted in each direction, The
movement is obtained by means of a type 23TX6 Synchro-Torque Transmitter
in connection with a type 23TR6 Synchro-Torgue Receiver assembled to each
of two screws, one placed vertically and one placed horizontally, A steel
plate is assembled to the frame supporting the target mechanism for
attaching a sheet of paper on which is recorded the sighting-error group,

A means for indexing the sheet of paper is provided. A pointed rod pro-
Jjects from the rear side of the target board., When the operator closes a
circuit, a spark passes from the pointed rod to the steel plate to make

a record on the paper. The size of the record hole in the paper can be
controlled by adjusting the spark. The circuit used for producing the
spark is energized by a l1l2-volt battery.

81n tests 7 and 8 the complete weapon was assembled to the machine rest,




2,2 §Sights
Photographs of the sights used in this test may be found in Appendix

2,2,1 Match Rifle Sights. Redfield International front and rear sights
were used because they provided a wide selection of aperture sizes, Inserts
having aperture diameters of 0,020, 0,040, 0,080, 0,160, 0,320 and 0,480
inch were made locally for the rear sight, Inserts having aperture diameters
of 0,035 and 0,170 inch were made locally for the front sight, An adapter
was made to fit the rear sight to permit the front-sight inserts to be used
as rear-sight apertures, Projections on the front-sight insert fit in
corresponding recesses in the sight hood and the insert is retained in posi-
tion by a tube threaded to the inside of the hood.

2,2,2 Sights on Weapons Previously Used in Rifle-Effectiveness Test,
Sights on weapons previously used in rifle-effectiveness tests are listed in
Table I,

Teble I, Sights on Weapons Previously Used in Rifle Effectiveness Tests

M M2 M760 M70 M9 Mol M2 - ML
Rifle Carbine Rifle Rifle Rifle Carbine Shotgun Rifle

Type of front sight: Post Post ©®Bead DPBead ©Bead dBead ®Bead Post
Width of front sight: 0,076 0,080 0,093 0,076 0,082 0,078 0.126 - 0,080

Width of sighting 0,072 0,069 0,055 0,076 0.280
notch in open rear
sight: i

Depth of sighting notch 0,070 0.032 0.041 0,042 0,021
in open reer sight: — d

Diemeter of aperture 0,070 0,082 0,046 0. o7k
in rear sight: .

Diameter of aperture 0,366 0,34k 0,501 0, 365
disc in rear sight:

Sight radius with 5.9 15,6 19.1 16.8 30.7
open sights:

Sight redius with 271.9 21.7 27.3 . 26,8

aperture rear sight: ,
Line of sight to for- 2.3 2.0 1.8 1,6 1.6 2,0 1.4 2.3
ward end of comb

(sight set for about

40 yaras)f:

84 gold-colored sight mounted on a ramp, The rear surface of the bead is flat,

bA,silver-colored sight mounted on a ramp and protected by a hood, The rear surface
of the bead is flat,

CA gold-colored sight mounted on & ramp, The rear surface of the bead is convex,

dA silver-colored sight mounted on a ramp and protected by & hood. The rear
surface of the bead 1s convex,

€A spherical ivory-colored sight,

fwith factory sights.




Table I, (con'd)

Field and reticle characteristics of telescope sights

Field, inches Reticle Size,
Sight at 100 vards Reticle type minutes of angle
1x 989 Cross hair 4
2,5X LbL7 Cross hair 0.5
8x 148 Cross hair 0e3

22,3 Bead Sight Designed by Ithaca Gun Co o The Ml rifle front
sight was moaifies to Incorpora%e a red lucite Eegg. The lucite bead has
a diameter of 0,10 inch and it is mounted in a metal post having a width of
0.19 inch, The lucite, which has a length of 0.57 inch, is exposed at the

top for 0,35 inch, Both ends of the lucite are spherical,

2,2, Post Sight Designed b% Ithaca Gun Coggag¥. The ML sight was
modified by replacing the me C pos one of red lucite, The

width of the lucite post is 0.090 inch,

2.2,5 Miltilite Sights, The miltilite sights, fabricated at Springfield
Armory and based on U, S, Army Infantry School prototypes, each consist
of a spherical member assembled to a post which is hinged to the standard
ML eight. The purpose of the spherical member is to reflect light. The
spherical member of the rear sight has a diameter of 0,093 inch and that
of the front sight a diameter of 0,140 inch., The width of the rear sight
post is 0,130 inch and that of the front sight is 0,252 inch.

2.2,6 Twenty-Power Telescope Sight, A 20X Lyman Super Targetspot
telescope sight was used In test 12,  The cross-hair type reticle has a
width of 0,15 minute,

2.3 Targets

A photograph is attached as page C-15 (Appendix C) which shows the
types of targets used in this test,

2,4 Jet Black
Jet Black is marketed by Kenfield Products, San Clemente, Calif.,,
in a 6-ounce can, The following statement is printed on the can: "Jet Black

is scientifically compounded to stop glare," The material is sprayed from
the can in liquid form and it dries quickly to form a black finish,

2,5 U, S, Army Signal Corps Viewer, PH558/TFP

This viewer, which has a magnification of 10 power, was used for
measuring targets,




2,6 Individuals

Information on the individuals who participated in this test is given
in Table II,

Table II. Information on Individuals Employed in Test

Name, D. R. Davis G. E, Hendricks D, R, Smith
Shooter Designation: A B c
Physical Characteristics
Age. 35 35 39
Hedight, ft, in, 5 10 5 10 511
Wt, 1b, 175 160 135
Shoulder used to support butt. Right Right Right
Eyesight corrected. No No Yes
Experience
Hunting:
Shotgun, Yes Yes . Yes
Smallbore rifle, Yes Yes Yes
High-power rifle, Yes Yes Yes
Militery Marksmenship training, Navy Navy No
NRA Competitions: §
Smallbore gallery, Expert
Smallbore prone, Master Master Expert
High-power rifle, ' Expert Expert Expert
Other Small Arms Firing Smell Arms - Small Arms
School, Camp Firing School, Firing
Perry, Ohio Camp Perry, School, Camp
- Ohdio : Perry, Ohio

8Temporary rating.
3. DETAILS OF TEST

3.1 Procedure

The test plan was approved in April 1956 but numerous delays in con-
ducting the test were encountered. It was planned initially to conduct most of
the test phases under controlled illumination, but since these facilities were
not made available in 1957, the test was started in November 1957 using natural
illumination. The test was suspended after the completion of two test phases,
When the test was resumed in September 1960 it was necessary to replace two of
the three participants. Therefore, test phases one and two were again con-
ducted. A controlled-illumination facility was made available at the latter
date and it was used in the effect-of-illumination test phase,




The sighting-error recorder was set up, as for the previous test,
using facilities which were available, The Frankford Arsenal machine rest, on
which the sight holder was mounted, was located at a firing position within
Building Number 350, The direction of sighting was southwest, An attempt
was made to minimize the effect of changing light conditions by erecting a
cover over the %arget holder, thus eliminating direct sunlight from the target,
The area between the sighting target and the framework supporting the cover
wvas covered with paper of the same type as the target so the individual con-
ducting the test could align the target with no points other than the sights.
The first individual to conduct an exercise aligned the sights on the target,
which was positioned in its center of movement, by edjusting the sights and
machine rest. The locks on the machine rest were then set and no further
adjustment was made on the rest or sights during the remainder of the test,
except where a change was required by a change in sights,

Each of the three individuals employed in the test conducted a
sufficient number of exercises to become acquainted with the operation of
the sighting-error recorder. Each exercise consisted of ten trials., A
standard procedure was used in conducting each exercise, The target boarz
was moved to its extreme point in a different direction at the start of each
trial, For example, the board was at its ome o'clock position for the first
trial, at its two o'clock position for the second trial, at its four o'clock
position for the third trial, etc. On each trial the target was positioned
80 as to require both horizontal and vertical adjustment to bring it into the
desired alignment, The individual attempted to make the alignment of sights
and target as precise as possible, without limitations on time. When he
was satisfied with the alignment he operated a switch which recorded the
target location for that trial, Individuals were rotated after each ten-triel
exercise to minimize fatigue. An individual was rositioned at the target
during each exercise to move the target to an extreme position after each
trial and to check the location of the trial,

Various terget measurements were recorded to determine the dispersion
of each ten-trial exercise about its center and the variation of the center
from exercise to exercise, Weather data were recorded,

The level of illumination was determined with a General Electric
Type PR-1 exposure meter. For each reading the meter was held at a distance
of four feet from the target and it was pointed toward the target., The
meter was calibrated to permit the brightness in candles per square foot to
be determined. A graph which permits the meter reading to be converted to
candles per square foot is included in Appendix B,

Since the groups were generally too small to be measured with precision
using a scale graduated to 0,1 inch the group wes placed on a 1lO-power viewer
and a plot was made, The plot was then measured. This method permitted an
accuracy in measurement of 0.0l inch.




Tests 1 through 7 and test 11 were conducted with the facility
installed in Building Number 350 as described previously., Test 8 was con-
ducted in Building 746 under controlled illumination, Parallel rows of
fluorescent lights extended throughout the length of the 100-yard range,

A range of 90 yards was used between sights and target to insure uniform
lighting at the sighting and target points as well as between thesge points,
The exercises for each test dey were conducted in order, according to
levels of illumination; exercises at the lowest level of illumination were
conducted first., Each participant was exposed to the level of illumination
for the first exercise on a particular day for a minimum period of 1/2 hour
before starting the exercise, Exercises were initially conducted at four
levels of illumination but the test was expanded to include two lower levels,
At the lowest level of illumination the target was barely visible to the
participant when he was not sighting, The desired level of illumination
was obtained by using a control ‘panel and by adjusting individual bulbs,

Tests 9 and 10 were conducted with the target exposed to direct sunlight.
The line of sight was on an azimuth of 340 degrees (from north), The terrain over
vhich these exercises were conducted was covered with grass,

Test 12 was conducted with the target exposed to direct sunlight,
The line of sight was on an azimuth of 340 degrces (from north), The terrain
over vhich these exercises were conducted vas covered with concrete,

3.2 Results

Complete test results are contained in Appendix B, The following
baragraphs constitite a sumary of results, Measurements sre givern in inches
in the various tables. The legend used in the tables is explained below:

MR = Mean radius,

MVD = Mean vertical deviation,

MID = Mean horizontal deviation,
EVD = Extreme vertical deviation,
EHD = Extreme horizontal deviation,
ES = Extreme spread,

3.2,1 Test 1, Consistency of Sightir Error, Three individuals each con-
ducted four ten-trial exercises on each of three days under the following con-
ditions:

Range - 100 yards,

Light - natural daylight,

Front Sight - 0,110-inch-diameter aperture,

Rear Sight - O, Ok6-inch-diameter aperture,

Distance Between Sights - 3! inches.

Distance Between Rear Sight and Eye - 2 inches,

Target - 100-ysrd NRA smallbore rifle (6-inch-diameter aiming point),

Results are summarized in Table III,

10




Table III. Test I, Consistency of Sighting Error

Day Individual MR MVD MHD EVD EHD ES
1 A 0.070 0,04 o, 046 0,18 0,17 0. 22

B . 1k9 . 118 ., 067 .52 .29 .56

c . 085 . 052 , 062 .20 .22 .27

Average .101 .OTL . 058 .30 .23 |-
2 A ~ORT . 058 . Olshy .21 .16 .22

B . 166 . 126 . 090 .52 .36 55

c . 100 . 058 . 070 - 2 .25 .28

Average L1k . 081 . 068 .31 .26 .35
3 A . 060 . Ol6 . 030 .21 .12 .22

B ., 092 . 060 . 058 .26 .22 .31

c , 084 . 055 . 050 . 26 .23 .29

Average . 079 ., 054 .06 .24 .19 .27

Averages for three days

A . 069 .09 .0ko .20 . .22

B .136 .101 . 072 W43 .29 7

c . 090 . 055 . 061 .22 .23 .28

Average . 098 . 068 . 058 .28 .22 .32

The test data show some variation in dispersion as well as in group
center between individuals and also for a given individual from exercise to
exercise and from day to day, In general there is a reduction in dispersion
with experience, The reduction in dispersion which 1is attributed to
learning was also observed in the test conducted in 1957 (these test data
are attached as Appendix C.

Weather was expected to have an effect on the sighting error, but
facilities which would be free of the effects of weather were not available
for this test, The variation in light intensity within the range of that
in effect during the conduct of this test did not affect the dispersion
noticeably, However, a change in the group center in the vertical direction
was observed with a change in temperature, This was possibly caused by
expansion of the brass bar which supported the sights. The bar was initially
fixed at two points and expansion of the bar would be expected to be
accompanied by some bending, The facility was modified on 27 June 1961 by
installing roller bearings at the front support to permit free expansion
of the bar, Tests 9, 10, and 12 were conducted with this modified facility,

i




3.2

each conducted one ten-trial exercise with each size of aperture on each of
four days under the following conditions:

Table IV, Test 2. Effect of Size of Front-Sight Aperture
By Day: Aperture

Day

Average

2

Average

3

Average

L

Average

.2 Test 2. Effect of Size of Front-Sight A erture, Three individuals

Range - .00 yards.

Light - natural daylight,

Rear Sight - 0, 046-inch-diameter aperture,

Distance Between Sights - 34 inches,

Distance Between Rear Sight and Eye - 2 inches,

Target - 100-yard NRA smallbore rifle (6-inch-diemeter aiming point ),

A summary of results is given in Table IV,

Diameter MR MVD MHD EVD EHD ES

0, 065 0.195 0,134 0,116 0. 46 0. 44 0,57
. 085 .113 . 080 . 063 .35 .25 .39
. 095 121 .078 . 076 .32 .28 .36
.110 ., 084 . 064 , O3 .27 .18 .31
.125 . 088 . 069 , 041 .25 .15 .25
., 140 .OTL . 050 . 045 .18 .19 .22

L112 . 079 . 064 .30 .25 <35
, 065 .151 107 , 086 .48 .32 .51
. 085 .130 -, 095 Moy N .31 .31 .ho
. 095 OT7 . 054 , Ol .23 .22 . 2L
. 110 , 085 . 067 , 01 .30 .12 .31
. 125 , 066 . 043 . 043 .18 17 .20
140 ., 069 . 038 ., 049 .13 .22 .23

.096 067 . 056 .27 .23 .32
. 065 .201 .125 .129 .61 .51 .63
. 085 .119 . 076 . 075 .31 .31 b2
. V95 .108 . 088 . 049 .33 .19 .3b
.110 .067 . 0k9 .033 .22 .15 .25
.125 .078 . 051 . 0ko .21 .19 .24
. 140 . 094 .072 .oL7 .28 .20 - .31

L111 Norad . 064 .33 .26 .36
., 065 .208 .132 .137 .60 .50 .67
.085 . 073 .09 .0kl .22 17 .23
. 095 . 091 . 061 . 055 .21 .26 .31
.110 . 069 . 052 .039 . 20 L1k .21
.125 . 061 . 0ko . 037 .17 .16 .20
. 140 . 069 . 054 .033 .20 11 .21

. 095 . 065 . 057 2T .22 .30




Table IV (Cont'd)

By Individual:
Individ- Aperture

ual Diameter MR MVD MHD EVD EHD ES

A 0, 065 0. 162 0. 114 0. 087 0,42 0.32 0.43

. 085 . 087 . 053 . 060 .26 .22 .31

. 095 . 072 . 057 . 034 .22 .14 .22

. 110 .08 . 04O . 021 .16 .08 .16

.125 . 055 . 038 . 036 .14 L2 .16

. 140 . 059 . 045 . 029 .1k .12 .15

Average . 080 . 058 . Ol .22 17 .24

B , 065 247 . 154 . 166 .75 .63 .82

. 085 .135 .110 . 059 41 .24 43

. 095 . 124 . 091 . 070 .3k .30 b2

.110 . 092 . 080 . 037 .36 L1h .37

.125 . 089 . 069 ol '¥-) .28 .19 .30

.140 . 092 . 062 . 053 .25 21 .30

Average .130 . 094 .071 .40 .28 g

c . 065 .158 . 104 . 099 bl .37 .53

. 085 . 104 . 062 . 070 .22 .32 .34

. 095 .103 . 064 . 0L .26 .26 .30

.110 . 089 . 055 . 059 .22 .22 .28

.125 . 075 . 045 . 050 .18 .20 21

.10 . 079 . 05k . 048 .21 21 .27

Average .101 . 064 . 065 .26 .26 .32
Average for Three Individuals and Four Days:

. 065 . 189 .12k L1117 .5k e .60

. 085 .109 . 075 . 063 . 30 .26 .36

, 095 . 100 . 070 . 056 .27 .24 .31

.110 . 076 . 058 . 039 .25 .15 27

.125 . 073 . 051 .0k .20 .17 .22

. 140 077 . 054 . Ol .20 .18 =

Average . 104 L 072 . 060 .29 2h .33

In test 2 both the individual and the front-sight aperture were
changed between each exercise and because of manufacturing tolerances between
sight and aperture,a the group-center data include an additional variable, A
graph (Figure 1) shows the effect of size of front-sight aperture on dispersion,
The results of the 1957 test (data are included in Appendix C) are similar
to those of the recent test., The most effective diameter of front-sight
aperture under the conditions of this test was between 0,110 and 0. 140 inch,

83ince the inserts are made by production methods and they are readily inter-
changeable in the hood, some variation in size among inserts is expected,

-

13
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3.2.3 Test 3. Effect of Size of Rear-Sight Aperture, Three individuals
each conducted one ten-trial exercise with each size of aperturc on cach of
four days under the following conditions:

Range - 100 yards,

Light - natural daylight,

Front Sight - 0, 125-inch-diameter aperture,

Distance Between Sights - 34 inches.

Distance Between Rear Sight and Eye - 2 inches,

Target - 100-yard NRA smallbore rifle (6-inch-diameter aiming point).

A summary of results is given in Table V.

Table V, Test 3, Effect of Size of Rear-Sight Aperture

By Day: Aperture

Day Diameter MR MVD MHD EVD EHD ES
1 0.030 0. 092 0. 066 0. OL7 0.30 0.17 0.31
.038 . 050 022 - ,039 .08 .1k .15
L olb2 . 054 . 032 . 033 L1k .12 .18
. OlL6 . 053 . 035 .035 L1k .15 .19
. 050 . 067 . 046 . 035 .17 .15 .19
. 058 . 078 . 056 . Ol .23 .16 .25
Average . 066 . 043 .039 .18 .15 .21
2 .030 .072 . 051 . 039 .22 .16 .2k
.038 . 054 . 034 .033 .15 C1h .18
.Ob2 . O48 . 039 . 024 .16 .10 257
. Ok6 ,051 . 029 .033 L1k .15 17
. 050 . 063 . 037 . Oho .13 .16 .18
. 058 .071 . O43 .ot .20 .19 .23
Average . 060 .039 . 036 W17 .15 .20
3 . 030 . 079 Lol , 053 .22 ,o2 .2k
. 038 ., 062 . 039 ., 033 .17 12 .21
.ok2 , 058 .0Lo . 037 .15 .15 .18
., OU6 . 076 .Ol2 . 053 L7 .18 .20
. 050 . 072 . OhT , 02 .19 .18 .24
. 058 . 091 .05k . 061 .20 .23 .28
Average . 073 . Okl . 046 .18 .18 .22
L .030 . 070 . 051 . 039 .19 .16 .22
.038 . 055 . 039 .032 .13 L1h .19
.02 . 060 ., 02 . 033 .19 L1l .21
. 046 . 070 . Ok . 043 .16 .20 .22
. 050 . 050 . 034 . 029 .16 JI1 LT
, 058 . 063 . 034 , 048 L1k .18 .20
Average . 061 .04l , 037 .16 .15 .20
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Table V. (Cont'd)

By Individual:
Individ- Aperture
ual Diameter MR MVD MHD EVD EHD ES
A 0. 030 0. 067 0. Ob7 0. 038 0. 20 0.16 0.22
. 038 . 055 . 028 . 038 .10 1L .15
., Ol2 ., OL8 . 037 . 024 .1k ol . 16
. Ok6 . 048 . 031 . 032 .10 .12 .13
. 050 . 053 . 035 . 030 .15 .13 .18
. 058 ., 058 . 037 . 038 .15 .13 .18
Average ) . 055 . 036 . 033 14 .13 .17
B . 030 . OTh4 . 054 . 036 .23 .17 2k
. 038 . 060 . Okl . 030 .18 W11 .20
. Ol2 . 070 ., 051 . 038 .20 1k .23
. Ob6 ., 082 ., Ok9 . 052 .20 .20 .2k
. 050 . 072 . 049 . Okl .20 .18 .22
. 058 . 080 ., 055 , 0o .21 .19 .2k
Average . 073 . 050 , Ol . 20 .16 .23
o . 030 . 092 . 058 , 060 -4 .21 .29
. 038 . 051 . 028 . 036 .12 .16 .19
. Ok2 . Ol7 . 026 . 032 .13 .10 .16
. 046 . 058 , 032 .0ko .1 .19 21
. 050 , 06k . OO .04l W1 b .18
. 058 . 088 , 048 . 063 .22 .25 .30
Average . 067 . 039 . 045 17 .18 .22
Average for Three Individuals and Four Days:
. 030 . 078 . 053 . Ohly .23 .18 .25
. 038 . 055 . 033 . 034 .13 b .18
L O42 . 055 . 038 . 032 .16 12 , 18
. Ol6 . 062 . 038 , 041 .15 127 . 20
. 050 L063 . .04l . 037 .16 .15 .20
., 058 . 076 . Ol7 . 050 .19 .19 24
Average . 065 .02 . 040 W17 .16 .21

Figure 2 shows the effect of size of rear-sight aperture on dispersion,
The graph shows that the dispersicn increases rapidly as the aperture size is
decreased below the most effective size and somewhat less rapldly as the aperture
size is increased above the most effective size., The most effective aperture
diameter for the conditions and individuals employed in this test was between
0. 038 and 0,046 inch,

16
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3.2.4 Test 4, Effect of Size of Aiming Point, Three individuals each

conducted one ten-trial exercise with each

of four days under the following conditions:

Average

Average

Average

Average

Range - 100 yards.

Light - natural daylight,

Rear Sight - 0, Oi6-inch-diameter aperture.
Distance Between Sights - 34 inches,

Distance Between Rear Sight and Eye - 2 inches.

A éummary of results is given as Table VI,

Table VI, Test 4, Effect of Size of Aiming Point

Aperture Adming Point

target-sight combination on each

Diemeter Diemeter MR MVD MHD EVD EHD ES
0. 075 2.9 0.100 0,065 0,066 0,26 0.21 0,29
.100 2.9 .080 .05k o4k 19 .18 .26
.125 2.9 .083 062 .o46 .ok .19 .27
.125 6.0 L057 .04l ,033 .16 .12 .18
.125 8.1 .060 .,039 .038 .16 .16 .18
.125 12,0 .091 ,063 ,053 .2k .22 .30
.07T8 ,054 o477 .22 .18 .25

.075 2.9 .087 ,052 ,060 .16 .2k .27
. 100 2.9 LO06k o4l ,039 .16 .17 .22
.125 2.9 .082 ,059 ,okh .24 W17 .26
125 6.0 071 ,0k9 00 19 .18 .22
. 125 8.1 079 ,065 034 27 A1 2l
.125 12,0 .087 .,052 ,060 .19 .22 .2
.0T8  ,053 ,046 ,20 .18 .2k

. 075 2.9 .128 ,075 ,088 .28 .37 bl
.100 2.9 L065 041 043 15 .18 .21
.125 2,9 095 072 .OWT .27 .20 .31
.125 6.0 060 042 ,036 22 AT .25
.125 8.1 071,050 ,037 .22 .19 .25
.125 12,0 .12k ,076 ,083 .33 .35 RS
.090 ,059 056 .2k .24 .31

.075 2.9 .095 .08 ,069 .22 .28 .32
. 100 2.9 .08y 067 .0kO .21 .12 .23
.125 2.9 102,069 .060 28 .21 .34
.125 6.0 .06k ,038 045 .15 .18 .20
.125 8.1 .080 .06 ,056 .20 .19 .26
.125 12,0 .116  ,081 ,061 .33 27 .38
.090 .,058 .055 .23 .21 .29

18




By Individual: Table VI (Cont'd)

Indi- Aperture Aiming Point
vidual Diameter Diameter MR MVD _MD EVD EID S

A 0. 075 2,9 0.098 o0,049 0.076 0,18 0.27 0.31
. 100 2,9 . 054 . Ohli . 026 .16 .10 .18
. 125 2.9 . 083 . 062 .0kl .ok .18 .28
.125 6.0 . O4€ . 034 . 025 .13 .10 . b
.125 8.1 . 06k . 05 . 038 Sl .12 .18
.125 12.0 .110 . 072 . 070 .30 .31 <35
Average . 076 . 051 . Ci6 .20 .18 .24
B . 075 2.9 .130 . 080 . 086 .31 .36 b1
.100 2.9 . 097 . 069 . 054 .25 . 8 .30
. 125 2.9 .110 . 084 . 056 .3 .22 a3
. 125 6.0 . 083 . 052 . 053 222 .24 .28
.125 8.1 . 084 . 057 . Ob7 .28 .20 .28
. 125 12,0 . 097 . 06k . 05k .27 .22 .32
Average . 100 . 068 . 058 .28 .24 .33
o] . 075 2,9 . 080 . 052 . 050 .19 .20 .25
.100 2.9 . 067 . 038 . 05 .13 .20 .22
.125 2.9 . 080 . 050 . 050 .19 .18 .2k
.1es 6.0 . 060 .okl . 037 .18 .15 .22
. 125 8.1 . 069 . 048 . 039 .20 17 .26
.125 12,0 . 106 . 068 . 069 .25 27 .32
Average . 077 . 050 ., 048 .19 .20 .25

Average for Three Individuals and Four Days:

. 075 2.9 . 102 . 060 . 071 .23 .28 .32
. 100 2.9 . 073 . 050 . 0k2 .18 .16 .23
.125 2.9 . 091 . 066 . 0k9 .26 .19 .30
« 185 6.0 . 063 . Ok2 . 038 .18 .16 .21
.125 8.1 . 072 . 050 . Okl .21 .16 .24
.125 12,0 . 104 . 068 . 064 .27 .26 .33
Average . 084 . 056 . 051 .22 .20 .27

It was expected that the most advantageous size of aiming point is
dependent on the size of front-sight aperture used. Therefore, to demonstrate
this point, two additional aperture sizes were used in conjunction with one
size of aiming point. Graphs are attached (Figures 3 and L) which show the
effect on dispersion of the size of aiming point when using a 0,125-inch
diameter front-sight aperture, and of the size of front-sight aperture when
using a 2,9-inch-diameter aiming point. While the smallest dispersion in
this test phase was obtained with a 6-inch-diameter aiming point and a
0.125-inch-diameter front-sight aperture it is possible that other combinations
of target and aperture front sight would permit a dispersion as small or

smaller,

19
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3.2,5 Test 5, Effect of Position of Rear-Sight Aperture, Three
individuals each conducted one ten-trial exercise with each aperture-distance
combination under the following conditions:

Range - 100 yards,

Light - natural daylight.

Front Sight - 0, 125-inch-diameter aperture,

Distance Between Eye and Front Sight - 36 inches,

Target - 100-yard NRA smallbore rifle (6-inch-diameter aiming point).

A summary of results is given as Table VII.

Table VII, Test 5, Effect of Position of Rear=-Sight Aperture

Indivia- Rear=-Sight Aperture

ual Diameter MR MVD MHD EVD EHD ES
Rear Sight to Eye = 1.0 inch

A 0, 020 0,128 0.071 0.079 0.23 0,46 0. 46
B . 020 .112 . 070 . 079 .29 o = .32
¢ . 020 . 225 .105 176 .39 .73 .13

_Average . 155 . 082 .111 .30 .50 .50
A . 030 . 063 . 034 . Ok .13 .18 .19
B . 030 . 080 .08 . 049 .19 24 .27
c . 030 . 079 .039 . 055 .15 .24 .25

Average .OTh . 04O . 049 .16 .22 .24
A . 034 . 081 . 057 . 049 17 ,22 22
B . 034 . 096 .078 . 040 .26 .1k .27
c . 034 . Ol6 . 026 . 037 .10 L1k .16

Average . OTh . 0ol .02 .18 17 .22
A . 038 . 037 .021 . 032 .10 .10 .12
B . 038 . 126 .101 . 070 .29 .23 .35
o . 038 . O3 . 029 ., 027 .09 .09 .10

Average . 069 , 050 . 043 .16 .14 .19
A . 0k2 . k6 . 027 ., 037 .13 .18 .22
B , 02 .108 078 . 065 .26 .21 .30
c . 042 .10l ,051 . 081 .20 .32 .38

Average . 085 , 052 . 061 .20 24 .30
A , 046 . 057 . 029 , 048 .09 .16 W17
B ., 0ké .110 .0T1 - ,080 .25 .26 .36
C . 0Lhé . 054 . 031 . 045 .11 .16 .16

Average . OTh . Ok . 058 .15 .19 .23
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Individ- Rear-Sight Aperture
ual Diameter MR MVD MHD EVD EHD ES

Table VII (Cont'd)

Rear Sight to Eye = 2,0 inches

A 0,030 0,070 0.059 0.033 0.22 0,10 0. 2k

B .030 .137 .117  .059 a7 .23 k9

¢ .030 . 090 . 060 . 050 .20 .20 .20

Average . 099 . 079 o7 .30 .18 .31

A . 034 . o9 . 027 . 033 .12 .15 o d

B . O34 . 076 . 063 . 034 .26 .20 .28

c . 034 . 068 . 021 . 058 .13 .ok -

Average , 064 . 037 .Oh2 17 .20 .23

A .038 . 031 . 025 .01l .10 .08 .13

| B . 038 . 067 . o7 . 046 .13 .15 .17

o] . 038 . 082 . 062 ., 0kg .24 .18 .30

| Average .060 .05  .035 J16 . .20

A .042 . 028 . 017 .022 .09 .12 .12

B ,0k2 . 089 ., 058 . 057 .25 .13 .26

c .Ol2 , 050 .031 . 035 .10 .09 L11

‘ Average , 056 . 035 .038 .15 L11 .16
l

| A . 046 .08 .05k 057 17 .16 .22

B .06 . 085 . 062 . OuT 2 i .26

c .06 . 060 .oko .036 L1k .16 .18

Average o717 . 052 . 047 .18 .16 .22

A . 050 .09 . 026 .0Lko .10 .16 .17

B . 050 . 063 . 0k9 .03k 14 .15 17

(o] ., 050 .07l . 055 . 068 .21 .26 .27

Average . 061 .03 . o418 .15 .19 .20

Rear Sight to Eye = 3,0 inches

A . 034 . 036 . 026 .016 .10 . 05 .10

B . 034 . 082 . 062 , 050 .30 .21 .36

C . 034 . 067 . 039 . OL7 .18 .16 .22

Average . 062 . 042 ,038 .19 L1h .23

A . 038 . 0k9 . 025 .035 .08 .21 .22

B .038 . 092 . 065 . 050 .26 .22 .27

C .038 . 038 . 026 . 025 .10 .13 .13

Average . 060 . 039 . 037 .15 .19 .21
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Table VII (Cont'd)

Indivig- Rear-Sight. Aperture

ual Diameter MR MVD MHD EVD EBD ES
A 0. 042 0,062 0,048 0,032 0.23 0.1 0, 24
B .O42 .OTh . 062 . 037 .26 .15 .27
c 042 071 . O4g .039 .15 -] .24

Average . 069 . 053 . 036 .21 .16 .25
A oS . 051 . 030 . 032 L2 .12 .13
B . 046 .0T1 . 052 . 035 .28 .19 .29
c . 046 .103 . 095 .035 .32 .18 .37

Aversge . 075 . 059 . 034 .24 .16 .26
A . 050 . 057 .038 . 033 .1k .12 .15
B . 050 ,076 . Olg .07 .13 .26 .28
c .050 . 066 ,032 . 051 .15 17 .18

Average . 066 .00 . Ok L 1b .18 .20
A . 058 . 065 , Okl . Oh2 .13 .18 .19
B . 058 . 094 . 075 . 043 .34 .18 .35
C ‘e 058 . w“" . osh . 053 . 19 . 27 . 30

Average ., 081 . 057 . 046 .22 .21 .28

Rear Sight to Eye = 4, O inches

A .038 .07 ,030 033 11 12 .14
B .038 ©,120 . 093 .052 .50 .20 . 50
c . 038 . 061 .Clil . 032 .18 .18 .18

Aversge . 076 . 055 . 039 .26 .17 .27
A . Ok2 . 036 . 020 . 028 1 .09 J1h
B . Ok2 . 052 . 023 .039 .10 .11 .12
c . Ok2 . 078 .ou8 , 052 .23 .26 .26

Averesge . 055 . 030 o Xo) .16 .15 A7
A .06 ., 020 .015 ,012 .07 .07 .08
B . 046 .104 . 089 ., 038 Yo .20 Lo
C .06 . 088 . 059 . 062 .19 21 .26

Aversge .07 , 054 . 037 .22 .16 .25
A . 050 . . 099 . 059 ., 068 .25 .23 .25
B . 050 . 093 . 056 . 055 .27 22 .28
c . 050 . 048 . 022 . 038 .08 .1k .1k

Average . 080 . 0k6 . 054 .20 .20 .22
A . 054 . 060 . 029 . OLT .16 .20 .20
B . 054 . 097 . 079 .01 .30 .20 .31
c . 054 . 068 .0kg . Ols5 .17 .15 .22

Average . 075 . 052 , Okt .21 .18 .24
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Table VII (Cont'd)

Individ- Rear -Sight Aperture
ual Diameter MR MVD MHD EVD EHD ES
A 0. 058 0.053 0,032 0,039 0,12 0,16 0.17
B .058 . 079 . 060 .036 .29 .12 .30
c .058 . 090 . 042 . 068 .17 .25 .25
Average .OTh .05 . 048 .19 .18 .2
Rear Sight to Eye = 8,0 inches
A .02 .128 . 094 .073 .33 + 27 .37
B .02 .165 .133 . 067 .63 .25 .63
c . 042 . 090 .051 . 064 .19 .26 27
Average .128 . 093 . 068 s .26 A2
A . 050 . 079 . 054 ., 049 .26 .15 27
B . 050 .131 .103 . 075 ko .29 R
c . 050 . 091 .045 .071 .25 .23 .26
Average . 100 . 067 . 065 .30 22 .34
A . 058 . 082 . 065 .050 .24 .21 .32
B - . 058 X 12,103,024 .35 .15 .35
c . 058 ' .18k .119 .118 .58 bl .69
Average . 126 . 096 . 06k .39 .27 b5
A . 065 .098 .076 .05k .39 .16 .39
B . 065 .150 .113 LOTT .50 .34 .53
c . 065 .219 .125 .150 L6 .70 .79
Average .156 .105 . 094 U5 Lo ST
A . 075 . 165 . 124 . 093 L6 .36 .5k
B .075 .181 L 1hlk ., 080 . 63 .36 .64
c . 075 . 237 .199 . 088 .67 .51 .68
Average . 194 .156 .087 .59 A .62
A .140 . 290 .169 . 226 .68 .89 1,09
B .1ko . 204 .16k ,090 .61 .37 0.63
c .1ko .351 . 204 .221 .92 1,02 1,16
Average . 282 179 .179 LT 0,76 0.96
Rear Sight to Eye = 16,0 inches
A .105 . 279 .182 172 .85 0,56 0.86
B .105 . 312 .255 .126 1.02 o©.48 1,02
c .105 . 326 .190 . 256 0.58 0,93 1,20
Average . 306 . 209 .185 0.82 0.66 1.03
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Table VII (Cont'd)

Individ- Rear-Sight Aperture

ual Diameter MR MVD MHD EVD EHD ES
A 0.110 0,154 0,058 0,133 0,28 0, 50 0,51
B .110 .210 ,117 147 0.50 0. 55 0.57
c .110 Ty 4 . 286 .110 0,99 0.4} 0.99

Average . 227 .154 .130 0,59 0. 50 0,69
A .120 . 243 .196 .110 0,75 0.48 0.79
B .120 2kl 143 .164 0,64 0, 51 0.65
c .120 . 369 .210 267 0.81 3. 17 1.26

Average ., 28} .183 .180 0.73 0.72 0.90
A .130 .193 . 106 119 0,37 0. 60 0.60
B .130 .230 .10 k9 0,66 0, 66 0.70
c .130 403 .29 264k 1,00 1,02 1,07

Average . 275 .165 177 0,68 0,76 0.79
A .1%0 272 L142 .219 0,55 0.79 0.84
B . 140 . 192 L142 .106 0,60 0. 39 0,61
c .1k0 <433 .331 .222 1,03 1,27 1,36

Average . 299 . 205 182 0,73 0, 82 0.9k
A . 480 . 690 . 498 L343 2,62 1,27 2,65
B . 480 .366 . 307 %0 1,20 0.63 1,20
c . 480 . 592 U485 .319 1,87 1.26 2,25

Aversge . 5ko 430 .267 1,90 1.05 2,30

It was found in preliminary trials that the problem of determining
the most advantageous position of the rear sight was complex because the sight
picture obtained does not remain constant for various distances of the rear sight
when the diameter of the rear-sight aperture is proportional with the distance
from the eye, Therefore, a test procedure was used which permitted the most
advantageous size of rear-sight aperture to be determined for several Positions
of the rear sight, By plotting the smallest dispersion obtained at each distance
it was possible to determine the most advantageous position of the rear-sight
aperture, Graphs are attached (Figures 5 through 11) which show the most
advantageous‘position of rear-sight aperture to be between 2 and 4 inches from

the eye,

All individuals reported that the sights used with the 16-inch-
distance were difficult to align with the aiming point because of poor
definition, Two individuals reported that the use of this sight combination
caused a headache,

26
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3.2,6 Test 6. Effect of Distance of Front Sight from Eye. Three
individuals each conducted one ten-trial exercise at each of six sight
positions on each of four days under the following conditions:

Range - 100 yards, =
Light - natural daylight,

Rear Sight - O, Ok6-inch-diameter aperture.

Distance Between Rear Sight and Eye - 2 inches, A
Target - 100-yard NRA smallbore rifle (6-inch-diemeter aiming point),

A summary of results is given in Table VIII.

Table VIII. Test 6, Effect of Distance of Front Sight from Eye

Day:
- Front-Sight Aperture Aperture
Day from Eye Diameter MR MVD MID EVD EHD ES
1 10,0 0,035 0.321 0.199 0,214 0,78 0,80 0.99
20.0 075 151 ,070 116 .29 43 .50
30.0 .105 .082 ,055 .048 .21 .20 .26
34,0 .125 .075 .059 ,034 .22 .15 .2k
40.0 .140 .056 .03k ,03k .12 13 .15
48.0 .170 .060 043 ,028 ,13 A5 17
Average 12k 07T  .07T9 .29 .31 .38
2 10.0 . 035 L340 ,252 179 .98 .72 1.1
20,0 . 075 122 ,060 ,0908 .26 .34 0.37
30,0 .105 .081 ,ok8 ,056 .20 .23 0.25
34,0 .125 071 ,035 ,057 .15 .24 0,26
40,0 .140 .09 ,032 .030 .15 .12 0.17
48.0 .170 066 ,025 ,055 .11 .21 0,22
Average 122 075 .079 .31 .31 0.ko0
3 10,0 . 035 408 270 249 1,07 .90 1,14
20,0 . 075 .103 .059 .07k 0.19 32 0.35
30,0 .105 LO0k9 026 ,037 0.11 .13 0.15
34.0 . 125 .057 .030 ,045 0,11 .17 0,18
o,0 . 140 .060 ,030 047 0.13 .19 0,21
48.0 .170 .060 ,027 .047 0.13 .18 0,20
Average .123 .0tk ,083 0.29 .32 0.37
L 10,0 .035 .384 .303 .190 0,98 .82 1,09
20.0 . 075 .088 ,063 ,051 O.24 .24 0,31 i
30.0 .105 .057 ,037 .037 0.1k .15 0.18
34,0 .125 .06k 034 045 0,12 18 0.19
4o, 0 . 140 .08 026 ,034 0.11 12 0.15
48,0 .170 .06 024 ,034 0.10 13 0.16 -
Average Lk ,081  ,065 0.28 .27 0,35
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Table VIII (Cont'd)

By Individual:
Indi- Front-Sight Aperture Aperture

vidual _from Eye Diameter MR MVD MHD EVD EHD ES
A 10,0 0. 035 0.275 0,195 0,144 0,76 0,62 0,8k
20,0 . 075 .150 .081 114 .31 42 49
30.0 .105 . 075 o8 o047 .19 .20 .24
34,0 .125 . 066 LO2 ok L1k 19 .21
ko,0 . 140 . 051 027 .03 .12 14 217
48,0 .170 . 052 027  ,034+ .11 .14 .17
Average .112 070,070 .27 .28 .35
B 10,0 . 035 . 358 .280 .171 ,95 .70 1.07
20,0 . 075 . 093 .055 ,061 .23 .27 0,32
30,0 .05 . 067 .038 .08 .18 .17 0,22
34,0 .125 . 082 .050 ,052 ,19 .20 0,28
k0,0 .1k0 . 064 Ok, 036 .17 .16 0,19
48,0 ) . 170 . 064 L03%  ,ohkk 24 .20 0,22
Aversage 121 .08k 069 .31 .28 0.38
c 10,0 . 035 . 456 .293 .3101.15 1,11 1.3k
20,0 . 075 . 105 .054 ., 079 0,19 0,30 0.34
30.0 . 105 . 060 .0k0  ,038 0,12 0.16 0,18
34.0 .125 . 052 .027 .040 0,11 0,16 0,17
40,0 . 140 . Oliky .020 ,038 0,09 0.13 0.14
48,0 .170 . 058 .029 .04k 0,10 0,16 0,17
Aversge . 129 077 .092 0,29 0.3% 0,39
Average for Three Individuals and Four Days:
10,0 . 035 . 363 .256  ,208 0,96 0,81 1,08
20,0 . 075 .116 .063 .,085 0.24 0,33 O0.38
30,0 .105 . 067 .Ok2 04k 0,16 0.18 0.21
34,0 .125 . 067 .00  ,045 0,15 0,18 0,22
40,0 .1ko . 053 .030 ,036 0.13 0.14 0.17
48,0 .170 . 058 .030 ,0k1 0,12 0,17 0,19
Average .121 077 .076 0,29 0.30 0,38

In this test phase the diameter of the front-sight aperture used
for each sight distance was proportional with the distance from the eye to
provide a uniform sight picture. A graph is attached (Figure 12) to show
the effect of the distance of the front sight from the eye, The data show
that the sighting error increases as the distance from the front sight is

decreased from about 40 inches,
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3.2,7 Test 7. Effectiveness of Various Sights, Three individuals each
conducted four ten-trial exercises with each type of sight under the
following conditions:

Range -~ 100 yards,

Light - natural daylight,
Target - 100-yard NRA smallbore rifle (6-inch-diameter aiming point),

A sumary of results is given as Table IX.
Teble IX, Test 7.

Exercise No. Weapon

1l M

1l M2

1 M

1 M70

1 ML

469

MR MVD
0.217 0,150
272 . 217
-y .18%
.233 .189
.2h2 .185
. 284 . 220
. 366 . 308
.351 . 265
.353 + 279
.338 . 268
.680 341
. 719 . 352
.691 . 560
.576 . 301
. 666 .388
.272 . 214
. 296 .2h9
.2h3 .191
.228 179
. 260 . 208
.556 36
. 517 . koo
k59 .358
.366 .252
LTh . 362
.99 .334
.34k .236
.186 . 39k
. 54T L57

355

MHD_

0,137
2
3109
.106
121

131
.152
. 160
.170
153

. 489
. 525
.301
Au32
437

.119
. 125
.125
.106
. 119

.2kl
.2kg
.195
.203
. 222

.302
. 187
225
.211
.231

EVD

PPFHO oo}
Hw N \0
xol388 3

Sepesd PRPEEE B
o R LR R
D00 PLOPF DO

Uit ol i o ol ol o o
FOPFHoOow u18;4¢ﬂo

VMONPRPR W

Effectiveness of Various Sights

EHD ES
0, 54 0.67
0.53 0.86
0.khk2 1,08
0. 4k 0.83
0.48 0.86
0.51 0.96
0.65 1,3k
0. 64 1,26
0.7Th4 1.4
0.64 1,24
1.81 1.99
1,88 2,13
1.38 2,31
1.81 2,09
1.72 2.13
0.48 0.97
0.43 0.95 '
0. 50 0.7k
0.l41 0.75
0.46 0.85
0.93 1,98
1,08 1,72
0.85 1,76
0.81 1.16
0.92 1,66
1.23 1.64
0.79 1,08
0.92 1,68
0.82 2.08
0.94 1,62




Exercise No,

Average

2
3
i

Average

Table IX (Cont'd)

Weapon
M99

M760

MT760 with
aperture
sight

M760 with
1X telescope

M760
with 2, 5X
telescope

M760
with 8X tele-
scope

MR MVD MHD EVD EHD ES
0.499 0.410 0.209 1.60 1,01 1,86
.hbs2 . 363 .208 1,29 0.80 1,40
.ho1 . 393 .23+ 1,66 0,76 1.78
. 513 .383 .275 1,54 1,01 1.69
.489 . 387 232 1,52 0,99 1,68
. 540 . 433 24 1,87 1,06 2,00
bt 34k .165 1,37 0,76 1,43
490 391,20k 1,42 0,78 1.45
. 618 . 512 296 2,07 1,13 2.31
. 516 . koo 22T 1,68 0,93 1,80
. 326 1.73 .26 0,75 0,89 0.96
., 240 175 122 0,79 0,52 0,82
. 282 . 194 .16k 0,84 0,66 0,91
. 291 . 260 .107 0,83 0,39 0,91
. 285 . 200 .160 0,80 0,62 0,90
. 179 .116 .118 0,4 0,51 0.59
.192  ,1k9  ,098 . 5%5 o.k2 0,65
. 228 . 159 .138 0,61 0,57 0,72
. 222 .138 149 0,52 0,58 0,64
. 205 L1540 .126 0,54 0,52 0,65
. 140 ., 086 .08l 0.31 0,32 0,43
. 076 . 053 .03 0,25 0,20 0,26
. 091 . Ol 076 0,17 0,28 0,31
. 110 . 069 .0T0 0.29 0,3% 0.43
.10k , 062 .068 0,26 0,28 0,36
. 058 . 033 042 0,12 0,15 0,17
. 057 .037 .036 0.13 0,14 0.18
. 050 . 034 .030 0,15 0,12 0,16
. O47 ., 026 .033 0,10 0,15 0,17
. 053 .032 .035 0,122 0,14 0,17
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Table IX (Cont'd)

Individual Weapon MR MVD MHD EVD EHD ES
A ML 0.257 0,180 0,155 0.75 0.58 0. 84
B .216 .165 .110 0, 62 0.48 0, 68
c .254 .210 . 098 0.97 0.38 1,06
Average 242 .185 .121 0.78 0.48 0,86
A M2 . 315 .232 . 166 1,08 0. 66 1.16
B .389 . 318 .1h9 1,33 0,61 1,38
c .312 . 254 .15 1,14 0.63 1,19
Aversge .339 . 268 . 153 1.18 0.63 1,24
A M2 . 8ok .392 . 579 1,60 2,16 2,60
B . 573 .373 .333 1.46 1,46 1,81
c - .623 ko1 .398 1.69 1.5 1,99
Average . 667 .389 JAu37 1,58 1,72 2,13
A ML .31k . 259 .13h 0.96 0.50 1,00
B , 222 .178 . 106 0.73 0, k2 0.77
c .243 .187 .117 0. 76 0. 44 0.78
Average . 260 . 208 .119 0,82 0.45 0,85
A M70 .371 .238 .234 0. 96 0.90 1,16
B , 645 . 534 .238 2,26 1,08 2,39
o} . 4O6 . 311 .19 1,37 0.78 1,42
Aversge 4T .361 . 222 1,53 0.92 1,66
A Mol . 384 . 259 ,223 1,09 0,91 1,34
B .511 LBl . 236 1,53 0,98 1,74
o . 512 . 396 ., 234 1,72 0.92 1,78
Average . 169 . 355 .231 1,45 0.94 1,62
A M99 27 . 320 .236 1,22 0.88 1.35
B . 525 .h22 . 240 1,66 0.83 1,84
c . 514 .h19 .218 1,70 0.98 1.86
Average . 489 . 387 .231 1.53 0.90 1.68
A M760 . 585 . 521 . 210 2,14 0.86 2.27
B 45k .333 . 240 1,38 0.99 1.53
C . 510 . 4o6 . 232 1,52 0.9%4 1. 60
Average . 516 . k20 .227 1,68 0.93 1.80
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Indivi-
dual Weapon
A X760
with aperture
sight
B
c
Average
A M760
with 1X tele-
scope
B
c
Average
A M760
with 2,5X
telescope
B
c
Average
A M760
with 8%
telescope
B
c
Average

Table IX (Cont'd)

MR MVD MHD EVD
0.202 0.114 0.144 0,52
.366 .273 197 1,02
.285 215 .138 0.87
28, 201 .160 0,80
.212 151 .128 0.59
192 124 .127 0.48
C.212 147 122 0,54
.205 141 .126 0,54
.108 ,058 079 0,24
.091 |, 064 .OU8 0,26
.11k, 06k LO16  0.26
J10k |, 062 .068 0,25
.065 ,033 .050 0,12
.0k9 ,033 .029 0,1%
.05 L, 032 .026 0.12
.053 ,033 .035 0.13

EHD_

0. 54
0.77
0, 54
0. 62
0,52
0.55
0.50
0,52
0,32
0.24
0.29
0.28
0,18
0,14
0.11
0.1k

ES

0,66
1,12
0,92

0.90
0,68

0,61
0, 66
0.65

0,35

S 0.3k -

0.38
0.36
0,20
ot
0.17

A graph is attached (Figure 13) which shows a comparison of
effectiveness of the various types of sights used in this test phase.
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3.2.8 Test 8, Effect of Illumination. Three individuals each conducted
two 10=-trial exercises with each of nine sights at six levels of illumination
under the following conditions:

Range - 90 yards,
Target - reduced 100-yard NRA smallbore rifle (5,4-inch dismeter
aiming point),

A sumary of results is given in Table X,

Table X, Test 8, Effect of Illumination

Light
Exercise Intensity ;
No. (Candles/sq ft): MR MVD MHD EVD EHD ES

ML Rifle with Standard Sights
0.688 0.47h 0,405

1 0.3 1,63 1,72° 2,10
2 0.3 . 556 Luho 27Tk 1.75 1.09 1.87
Average .622 57 .3%0 1.69. 1.ko0 1,98
1 2.1 . 232 .199 . 092 0.71 0. 3% 0.7k
2 2,1 . 228 .178 .112 0. 6l 0.48 0.71
Average .230 .188 .102 0, 68 0,41 0. 72
1 3.1 257 ,218 ,115 0,76 0.45 0,8
2 3.4 . 261 .231 . 083 1.09 - 0,37 1.09
Average . 259 . 224 . 099 0.92 © 0,41 0. 96
1 9,2 .311 .272 . 098 1.15 0. 39 1,16
2 9.2 .232 . 207 . 078 0, 64 0.31 0. 64
Average .272 .240 .088 0. 90 0.35 0,90
1 18,5 .178 .113 115 0.45 0.52 0,60
2 18,5 .190 .151 . 085 0. 54 0.36 0.61
Average .184 .132 .100 0. 50 0, bk 0. 60
1 28, 2 .181 .133 . 099 0. 54 0.33 0.61
2 28,2 . 251 . 208 . 105 0.73 0, bk 0.79
Average .216 .170 .102 0, 64 0.38 0.70
Light
Intensity
Individual (Candles/sq ft) MR MD M EVD EHD ES
Ml Rifle with Standaxd Sights
A 0.3 ign 0.568 0,467 0.285 1,68 1.30 2,07
B 0.3 . 606 sk . 328 1,68 1, k2 2.13
c 0.3 691 .48 k06 1,71 1,50 1,76
Average . .622 U456 . 340 1,69 1,hY 1.99
A 2.1 ’ 121 .158 . 076 0. 62 0.32 0.68
B 2.1 . 2h6 .188 .129 0.70 0.55 0.73
¢ 2,1 .253 . 219 .100 0. 72 0.36 0.76
Average : .230 .188 .lo2 0, 68 0,41 0,72

k2




Table X (Cont'd)

Light
Intensity
Individual {Candles/sq £t) MR MVD MHD EVD EHD ES
A 3.4 0,186 0.147 0,086 0.73 0.30 0.7h4
B 3.4 . 296 . 246 126 0.9% 0,51 1,01
c 3.4 . 296 . 280 08k 1,10 o0.k2 1,16
. Average . 259 .22 .099 0.92 041 0.97
A 9.2 . 190 . 163 .070 0.68 0,26 0,68
B 9,2 . 284 .239 112 0,76 '0.46 0,77
- 9,2 . 340 . 317 084 1,24 0,34 1,26
Average . 271 .240 .089 0.8 0.35 0.90
A 18,5 . 138 . 102 077  0.42 0,32  0,kh
B 18.5 . 164 , 092 .112 0,29 0.50 0.5k
C 18,5 . 250 ., 202 111 0.78 0.50 0.83
Average ., 184 .132 .100 0.50 0.4k 0,60
A 28, 2 . 136 .107 .065 0,38 0.26 0 kL2
B 28,2 . 226 .162 .126 0,56 0.50 0.70
C 28.2 .288 .2h2 116  0.98 0.38 0,98
Average . 217 .170 102 0,64 0,38 0,70
Light
Exercise Intensity
No, (Candles/sq £t ) MR MVD MHD EVD EHD ES
ML Rifle with Standard Reer and Ithaca Post Front Sights
i 0,3 . 428 . 294 243 1,28 1,24 1,64
2 0.3 . 602 .332 443 1,25 1,65 1,82
Average . 515 .313 343 1,26 1,44 1,73
1 2,1 . 343 .248 A77 0,92 0.6F 1,12
2 g, 4 . 300 . 249 .133 0,98 0,51 1.04
Average . 322 248 155 0.95 0.58 1,08
1 3.4 .2k .178 12 0,71 0.50 0.84
2 3.4 . 215 .152 126 0.58 o0.45 0,62
Average .230 . 165 13k 0,64 0,48 0,73
2 9.2 .24k9 .215 .085 0.96 0,32 0.97
2 9.2 . 24k .182 127 0.75 0.49 0,79
Average . 246 .198 .106 0.8 0,40 0,88
iL 18,5 .361 .328 099 1,30 0.37 1.30
2 18.5 . 250 ,188 .130  0.82 0,56 0,94
Average .306 .258 Al 1,06 0.k 1,12
il 28,2 .323 . 306 .063 1,07 0.30 1.10
2 28, 2 .258 .193 121 1,00 0.k2 1,02
Average . 290 . 250 .092 1,04 0,36 1,06




Light
Intensity
Individual (Candles/sq ft) MR

Table X (Cont'd)

MVD

MHD EVD

EHD

ES

ML Rifle with Standard Rear and Ithaca Post Front Sight

A
B
c
Average
A
B
c
Average
A
B
c
Average
A
B
c
Avereage
A
B
c
Average
A
B
c
Average

Exercise

No.

o
w

Phh S

OO POV www
VIV VIEERE RE RE) | [V VI FFEFE PP ww

OHS ®

[V RV Y] | il el

Light

0.471
. 580
hol
515
234
.367
. 36k
.322
.158
.308
.22k
.230
.207
. 258
.27h
.2L6
.22
.326
. 365
. 305
. 248
. 291

Intensity

Candles/s

't MR

0. 294 .

. 285
. 360
.313
.188
. 250
. 308
. 249
.106
. 214
174
. 165
176
.182
.238
. 199
. 184
. 268
* 320
. 257
. 292
. 268
.188
.249

MVD

ML Rifle with Standard Rear and Ithace Bead

1
e

Average
1
2
Average
1
2
Average
g

2
Average

1

2
Average

i
2

Average

0N £FE PP W

OO @O VYO Ww PP 00

V1) N ol ved
P e

. T12

' 951
.622
. 348
242

5%
i
1168
. 232
182
&?
. 169
éé
:13%
.1ko0

. 103
. 122

o

0.283 1.26
462 1,08
284 1,45
343 1,26
.106 0,83
.228 0.78
,132 1,24
.155 0.95
.090 0.46
.191  0.78
.120 0,70
J134  0.65
072  0.86
.138 0.80
.107 0,90
.106 0,85
.086 0,88
A2 1,06
116 .24
115 1,06
.06k 1,20
.090 1,13
122 0.78
o”e l.oh
MHD EVD

S —————— Cm————— S —————

Front Sights

28
25
270
120
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Table X (Cont'd)

Light
Intensity
Individual (Candles/sq ft) MR MVD MHD EVD EHD ES
ML Rifle with Stenderd Rear end Ithaca Beed Front Sights
A 0.3 0473 o446 0,126 1.52 046 1.54
B 0.3 . 720 .513 378 2,28 1,50 2,68
c 0.3 . 701 . 600 .310 2.4 1.12 2,41
Average .631 . 520 270 2.07 1,03 2.21
A 2,1 . 342 . 306 096 1,11 o4 1,12
B 2,1 . 302 214 162 0,66 0.73 0,82
c 2,1 24 ATh 128 0,72 0,60 0,90
Average . 295 .231 129 0,83 0.60 0,95
A 3.4 . 290 . 264 .080 0,92 0.36 0,93
B 3,k . 215 L1l 143 0,5k 0.54 0,66
c 3.4 . 260 .163 166 0,76 0.72 0,96
Average .255 .189 .130 O, 7h 0.5% 0,85
A 9.2 .10 .110 LOTh  0.46 0.32 0,50
B 9.2 .236 .154 .158 0,58 0.66 0.81
c 9,2 . 290 2kl 108 1,12 0.5 1,14
Average . 222 .168 113 0,72 0.48 0,82
A 18.5 . 157 .115 079 0,66 0,35 0,68
B 18.5 . 295 .160 .208 0,61 0.97 0,98
o} 18.5 .2kl . 166 139 0,68 0.67 0,94
Average .232 LT k2 0,65 0.66 0,87
A 28,2 ,128 .OTh .082 0,38 0.3+ O.h4
B 28,2 .198 . 084 .152  0.43 0.54 0,58
o} 28,2 . 267 . 207 .125 0,91 o.47 0,92
Average .198 122 .120 ©C 57 0.45 0,65
Light
Exercise Intensity
No. (Candles/sq ft) MR MVD MHD EVD EHD ES
ML Rifle with Multilite Sights
1 0.3 . 906 676 .502 2.56 1,98 3.00
2 0.3 .815 STT .515 2,18 2.20 2,91
Average .860 .626 .508 2,37 2.09 2,96
1 2.1 478 .333 279 1,3k 1,03 1,51
2 2.1 435 .293 262 1,21 1,22 1,43
Average 456 .313 270 1,28 1.12  1.h7
1 3.4 .5kl .372 L334 1.24 1,35 1,62
2 3.4 .522 .353 .292 1.h7 1,01 1.59
Average .532 . 362 .313 1.36 1,18 1,60
1 9,2 . 596 L3k 298 1,84 1,28 1,96
2 9.2 .595 .ko9 L343 1,72 1,21 1.75
Average . 596 oo .320 1,78 1.2 1,86
1 18.5 . 556 .398 .301  1.74 1.20 1.87
2 18,5 . 504 .286 s 1,09 1.4 1,54
Average . 530 .3k2 .322 1. ke 1,30 1,70
i 28,2 . 557 .34k .337 1.3k 1,64 1,85
2 28,2 hs57 . 206 .354 0.91 1.37 1.hh4
Average . 507 .275 36 1,12 1.50 1,64

L5




Table X (Cont'd)

Light
Intensity

Individual (Candles/sq ft) MR MVD MHD EVD

ML Rifle with Multilite Sights
A 0, 0,544 0,310 o, 1.2k
B 0. %’ 0. 338 i 3(36 ; ";'83 2. 42
© 0.3 1,100 .832 .625 3.44

Average 0, 861 . 626 508 2.37
A 2,1 .388 . 248 238 1,12
B 2.1 .350 . 207 248 0,82
c 1 .632 , 484 .325 1,90

Average AsT . 313 270 1,28
A 3.4 . 516 . 399 252 1.4
B 3.4 . 384 .198 271 0.76
c 3.4 . 694 . 490 L4160 1,86

Average .53 . 362 .313 1,35
A 9.2 .586 L7k 262 1.76
B 9,2 .ho8 .228 .291 1,00
c 9,2 . 792 . 56k Lho9 2,60

Averege . 595 a2 .321 1,79
A 18,5 . 530 . 264 .393 1.20
B 18,5 .272 JAT77 .180 o0.60
c 18,5 .788  .585 394 2,46

Average .530 . 342 .322  1.hk2
A 28,2 460 . 180 .360 0,94
B 28,2 . Lok . 240 .280 0.98
c 28,2 . 658 RTe .398 1,46

Average . 507 275 346 1,13

Light
Exercise Intensity
No, (Candles/sq £t) MR MVD MHD EVD

PEEDFPDOWH
w\o
KBV PRI

PREFPPOPFROPDPO PR

rrorrrobkpy
PPEPPPOFFDE W

Mo4 Rifle with Open Hunting Sights

1 0.3 0.890 0.731 0,365 3.17
2 0.3 1,158 .960 ,537 3,87
Average 1, 024 . 846 LA51 3,52
1 2.1 0, 436 .370 L1685 1,45
2 2,1 2k . 373 Jlhh 1,84
Average . 430 . 372 154 1,64
1 3.4 Chs2 109 J1k3 1,40
2 3.4 .52l 59 199 1,57
Average 486 RN 171 1,48
1 9,2 .326 . 254 k9 1,10
2 9.2 . 159 405 166 1l
Average . 392 .330 .158 1,26
1 18,5 . 345 . 283 124k 1,31
2 18,5 . 508 LT 129 1,64
Average .L426 . 380 126 1,48
1 28,2 . 335 . 275 .153 1,08
2 28, 2 . 334 277 .150 1,00
Average . 334 . 276 152 1,04
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Table X (Cont'd)

Light
Intensity
Individual (Candles/sq ft) MR MVD MHD EVD EHD ES
Mok Rifle with Open Hunting Sights
A 0.3 0.932 0.706 0,466 2, 82 .66 2,84
B 0.3 1,116 .976 ek 4 06 1,63 4,06
c 0.3 1,023 . 256 463 3,69 164 3,75
Aversge 1,024 .846 L4510 3,52 1.6k 3,55
A 2,1 0. 354 .311 131 1,28 0.56 1,30
B 2,1 418 .323 J191 1,69 .86 1,78
c 2,1 . 518 482 L0 1,96 .56 2,00
Average 430 .372 A5k 1,64 66 1,69
A 3.k 410 . 386 J11k 1,45 49 147
B 3.4 ) 451 23k 1.k .82 1,48
c 3.4 . 508 L6k .165 1,57 .70 1,68
Average 487 43 171 1.k9 .67 1,54
A 9,2 .353 . 326 .110 1,18 A6 1,20
B 9,2 .321 247 .158 0,93 .65 1,08
c 9.2 .503 .46 .20k 1,65 T 1,68
Average .392 . 330 157 1,25 62 1,32
A 18,5 . 396 3Tk .082 1,50 46 1,50
B 18,5 498 413 L9k 1.4 .90 1,67
e 18,5 . 386 . 358 .10k 1,52 A5 0 1,56
Average JLe7 . 380 127 1,48 .60 1,58
A 28,2 .319 .278 125 1,03 .52 1,08
B 28,2 .316 . 260 L181 1,05 A6 1,07
C 28,2 .370 . 290 .18 1,04 .65 1,10
Average .335 . 276 152 1,04 .54 1.08
Light
Exercise Intensity
No, (candles/sq £t) MR MVD MHD EVD EHD ES
Ml2 Shotgun
1 C.3 0,754 0,573 0,395 2,00 1.39 2,14
2 0.3 1,061 . 888 L3k 3,33 2.08 3,59
Average 0, 908 .730 1 2,66 1.7 2,86
1 2.1 . 884 . 596 .530 2,09 1,92 2,65
2 2.1 . 59k JLo6 .34 1,65 1.23 1,84
Average . 739 . 511 22 1,87 1,58 2,24
1 3.4 . 732 . 567 L34k 1,98 L.k 2,13
2 3.4 L2 . 340 .236 1,38 0.84% 1,42
Average . 587 . sk .290 1,68 1.1+ 1,78
1 9,2 .536 .370 .282 1,65 1,12 1,71
2 9,2 .378 .2h1 .238 1,02 0.88 1,28
Average h57 .306 .260 1,34 1.00 1,50
1 18,5 . 609 .325 U320 1,31 1.76 2,08
2 18.5 Jho2 .378 .250 1.64 0.99 1.88
Average . 550 .352 L3411 1.48 1.38 1,98
1 28,2 .hs51 . 301 .30 1,12 1,06 1.32
2 28,2 . k66 . 316 270 1,24 1.11 1.55
Average . 458 .308 .287 1,18 1,08 1.44
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Table X (Cont 'd)

Light
Intensity
Individual (Candles/sq ft) MR MVD MHD EVD EHD ES
Mi2 Shotgun
A 0.3 0.719 0."86 0.436 1.98 1,78 2.26
B 0.3 0, 612 L bs6 .325 1,58 1.32 1.72
C 0.3 1.392 1.250 483 L4.L43 2,10 4.62
Average 0.908 0,731 1415 2,66 1,73 2.87
A 2.1 .T76 . 575 U400 2,46 1.68 2.66
B 2.1 . 542 .324 375 1.16 1,26 1.47
C 2.1 . 898 .635 .h9o 1.99 1.79 2.60
Average . T39 . 5l L2 1,87 1,58 2,24
A 3.4 . 586 472 .258 1,75 0.9% 1,76
B 3.4 . 484 .338 .288 1,30 1,05 1,51
C 3.4 . 690 . 550 .325 1,98 1.42 2,05
Average . 587 L1453 .290 1.68 1,14 1,77
A 9,2 495 . 275 L34 1,24 l.hk2 1,58
B 9,2 . 362 . 234 .205 1,16 0.76 1.22
c 9.2 . 513 .Lo6 .231 1,60 0.82 1,69
Aversge LU57 .305 .260 1,33 1,00 1,50
A 18,5 . T30 . 384 540 1,42 2,16 2,70
3 18,5 . 368 . 253 22T 1,02 0.76 1,22
C 18,5 . 554 1416 .256 2,00 1.21 2,02
Average . 551 .351 .34 1,48 1.38 1,98
A 28,2 . 611 R .366 1.68 1,20 1,90
B 28,2 . 325 . 166 242 0,70 0.9% 1,00
c 28.2 .4ko . 314 .252 1,16 1,10 1,40
Averege . 459 .309 . .,287 1,18 1,08 1.143
| Light
| Exercise Intensity
' No. (Candles/sq £t) MR MVD MHD EVD EHD ES
| M760 Rifle with 1-X Telescope
} 1 0.3 0.458 0.329 0,266 1,29 1,10 1.48
| 2 0.3 . 381 . 269 .233 0,99 0.93 1,25
l Average 420 . 299 .250 1,14 1,02 1,36
| - 1 2.1 . 204 . 116 143 0,51 0.58 0,69
2 2.1 .191 .124 J111 7 .51 .57
} Aversge \198  ,120 .127 .49 5L .63
1 3.4 .24y .162 145 .63 .52 . T7
2 3.4 . 189 .105 .131 46 48 .59
Average . 217 .13k .138 . 54 .50 .68
1 9.2 . 220 .121 .151 A3 .69 .73
2 9.2 .173 . 097 131 .38 .63 .71
Average .197 .109 L1h ' To) 66 T2
1 18.5 . 208 .136 .137 .53 .55 .70
2 18,5 . 160 . 090 1ot .31 .54 .55
Average .184 .113 .122 42 5% 62
1 28,2 . 280 .180 172 .78 67 1.02
2 28,2 .18y .133 . 095 U5 41 0,55
Average . 232 .156 .134 .62 5% 78
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Table X (Cont'd)

Light
Intensity
Individual (Candles/sq ft) MR MVD MHD EVD EHD ES
M760 Rifle with 1-X Telescope
A 0.3 0.338 0.23% 0,216 1,02 0,78 1.04
B 0.3 .602 LU432 .376 .52 1.51 2,10
. c 0.3 .319 .231 .158 0.90 0,76 0.95
A Average .20 .299 .250 1.5 1,02 1.36
A 2,1 . 190 .ok . 126 0.49 0,58 0.61
B 2.1 240 .169 . 136 .64 .58 .72
e . 2.1 . 162 . 086 .118 .34 .48 .54
Average .197 1200 127 .49 .55 .62
A 3.4 264 21k 114 . 88 .46 .90
B 3.4 222 .116 .162 u7 .62 .70
c 3.4 . 164 .070 .138 .29 43 .45
Average .216 .133 .138 .55 .50 .68
A 9.2 .216 .153 . 138 .56 .T1 .86
B 9,2 .199 116 . 136 R i .56
c 9.2 LATh .058 .19 .21 .73 Th
Average 197 . 109 L1 ho .66 .72
A 18,5 .276 77 . 182 .66 .84 1,02
B 18,5 A 102 080 .36 .ho 0. 4k
c 18,5 .132 . 060 . 104 .25 .40 ko
Average .84 .113 .122 k2 .55 .62
A 28,2 .348 242 . 202 .86 .82 1.08
B 28,2 . 196 . 160 . 079 LTh .31 0.77
c 28.2 .152 . 068 . 120 .24 .48 .50
Average .232 .157 . 134 .61 .54 .78
Light
Exercise Intensity .
No. (Candles/sq £t) MR MVD MHD EVD E®BD ES
M760 Rifle with 2,5-X Telescope
1 0.3 0.14%2 0,110 0,066 o.4b2 0,25 0.43
2 0.3 117 . 102 .Ol2 .38 .22 1
Average ' .130 . 106 . 054 Yo 24 a2
1l 2.1 .057 L OUT . 024 .18 .09 .20
2 - 2.1 . 062 . oLh . 036 .16 .13 .18
Average . 060 . 046 . 030 .17 11 .19
1 3.4 .071 . Okg .okl .22 .16 .25
2 3.4 . 068 . 052 .031 .26 .16 .30
Average . 070 . 050 . 036 .24 .16 .28
1 9.2 .078 . 043 . 055 .18 .25 .28
2 9.2 .073 . 063 . 027 .26 .13 .28
Average ' .076 .053 .04l .22 .19 .28
1 18.5 .059 .0k2 . 027 L1k .13 .18
2 18.5 . 066 .053 .028 .21 L1k .22
* Average .062 . 048 . 028 .18 L1 .20
1 28,2 .08l . 056 . 054 .25 .18 .28
2 28.2 . 055 .09 .022 " .08 .18
Average .070 .052 .038 .21 .13 .23
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Table X (Cont'd)

Light
Intensity
Individual (Candles/sq ft) MR MVD MHD EVD EHD ES
M760 Rifle with 2,5-X Telescope
A 0.3 0.118 0,100 0,039 0.40 0,22 0.k2
B 0.3 112 . 09k . 0k6 .35 .1k .37
c 0.3 . 160 .123 .078 6 .34 .48
Average .130 .106 .054 ko .23 R
A 2,1 .0l6 .038 .020 .14 .06 14
B 2.1 . 076 . 066 .028 .26 .10 .26
c 2.1 .058 .032 .04l .12 .16 A7
Average . 060 . Ok5 .030 -2 I .19
A 3.4 . 054 .0ko .021 .21 .10 .22
B 3.4 .082 . 062 .038 .30 .16 .32
(1 3.4 LOTh . 048 .048 .22 .22 .28
Average .0T0 .050 .036 24 .16 .27
A 9.2 . 060 . 050 .023 .22 .10 .24
B 9,2 . 068 .052 .032 .21 .14 .23
c 9.2 .098 . 056 .068 .23 .33 .37
Average .075 .053 Lokl .22 .19 .28
A 18.5 . 043 .030 . 021 14 11 14
B 18.5 . 061 .051 .020 .16 .08 .18
c 18.5 .084 . 061 042 .22 .20 .28
Average . 062 047 . 028 . .13 .20
A 28,2 LOLT .038 .025 .18 .10 .20
B 28,2 .080 .070 .034 .26 12 .26
o] 28,2 .080 .050 . 055 .20 .18 .24
Average .069 .053 .038 .21 .13 .23
Light
Exercise Intensity
No. Candles/sg £t MR MVD MHD EVD EHD ES
MT760 Rifle with 8.X Telescope
1 0.3 0.065 0.038 0.043 0.16 0,23 0,26
"2 0.3 .052 .027 . 040 .10 18 .15
Average . 058 .032 .02 .13 .18 .20
1 2,1 .039 .021 . 026 .10 o .15
2 2.1 .09 .021 .038 .09 b .16
Average Lol .021 .032 .10 .12 .16
1 3.4 ,058 . 022 ohs .09 .18 .22
2 3.4 .025 .oao .013 .08 .05 .09
Averege . 042 . 021 . 029 .08 .12 .16
1 9,2 .031 . 020 .017 ,09 .08 oM
2 9.2 .ol2 .035 . 016 5 .07 .15
Average .036 .028 .016 12 .08 .13
R 18,5 .030 .020 .019 .08 .08 o I8
2 18.5 .035 .025 .021 .10 .07 .10
Average .032 .022 .020 .09 .08 .10
1 28,2 .023 .013 .016 .05 .06 .08
2 28,2 .036 .023 .022 .09 11 .16
Average .030 .018 .019 .07 .08 12




Table X (Conttd)

Light
Intensity
Individual (Candlegsq £t) MR MVD MHD EVD EHD ES
M760 Rifle with 8-X Telescope
A 0.3 0,048 0,032 0,028 0.1+ 0,09 0.15
B 0.3 . 061 .039 . 043 .12 .18 .19
(o] 0.3 . 066 .026 . 054 .12 .27 .28
Average .058 .032 . 042 .13 .18 .21
A 2.1 .028 . 024 .011 .10 .05 .10
B 2,1 .ok2 .023 .030 .10 .14 .16
(o] 2.1 . 062 L017 . 056 .08 .20 .20
Average .Olk .021 .032 .09 .13 .15
A 3.4 .032 . 026 .016 .10 .06 + s
B 3.4 .028 . 022 .015 .09 .06 .10
c 3.4 . 064 .015 . 056 .06 .22 .25
Average .0kl .021 . 029 .08 1 .15
A 9.2 .032 . 024 .01k .09 .06 .10
B 9.2 .038 . 028 .016 .15 .08 .16
c 9.2 o)ty .031 .020 .12 .10 .12
Average .036 .028 .017 12 .08 .13
A 18.5 .034 . 026 . 022 .08 .06 .10
B 18,5 .03k . 024 .018 .12 .06 .12
C 18.5 .030 .017 . 022 .06 .10 .10
Average .033 . 022 . 021 .09 .07 .11
A 28,2 .036 .028 . 016 .12 .06 L1k
B 28.2 .018 .010 .013 . Ol .06 .08
c 28,2 .034 .016 . 028 .05 .1k L1k
Average .029 .018 . 019 .07 .09 .2

Graphs are attached (Figures 14 through 22) which show the effect of

illumination on dispersion.
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